Choosing a valid procedure to measure willingness to pay (WTP) is crucial for designating optimum price policies or for evaluating the demand for new products. This study compares two methods for obtaining WTP in a food context: a random n th price auction and an open-ended contingent valuation (CV) question. Participants were regular salad tomato buyers of Alicante and they were randomly assigned to one of the two treatments. The products about which they would show their WTP were traditional tomato varieties. Both treatments were divided into three stages: in the first stage the only available information was a reference price for the tomatoes. In stages 2 and 3 we revealed the local origin and the organic grown of the tomatoes respectively. Our results show that in the auction the percentage of participants willing to pay the same or more than the reference price was between 20 and 30%. In the CV method this percentage was between 40 and 65%. The mean WTP in the auction, considering the whole of the individuals, was situated between 1.90 and 2.13 €/kg. These same results obtained through the CV were situated between 2.54 and 3.21 €/ kg. The results confirmed the findings of previous papers in which the hypothetical bias of CV was clarified because it yields higher values for WTP than the auction, especially when referring to the number of individuals willing to pay more. Additionally, hedonic price models were estimated for the prices obtained by both methods with the result that in all the models, WTP was directly related to the price paid for the latest purchase of tomatoes.
Introduction
Many commercial decisions such as setting prices or launching new products require an adequate knowledge of how consumers value those products. One way to measure the value that consumers place on a product is through their willingness to pay (WTP). WTP indicates the maximum quantity of money that consumers would pay for a certain quantity of the product (Kalish & Nelson, 1991) . Therefore, choosing a valid procedure to measure WTP is crucial for designating optimum price policies or for evaluating the demand for new products. In the food context, the WTP measurement is broadly used to face different problems, for example, to examine the influence of different quality brands on the consumers' WTP such as the halal quality label (Verbeke et al., 2013) or the country-of-origin label (Lim et al., 2013) ; to explore different aspects of food sustainability by measuring consumer's WTP for fair trade coffee (Lange et al., 2015) or for chocolate bars (Vecchio & Annunziata, 2015) ; or simply to identify sensory properties that influence consumers' WTP (Gabrielyan et al., 2014) .
The choice of the most appropriate method for measuring WTP is a complex task, since true consumer WTP is an unobservable construct. Consequently, each method for measuring WTP only represents an attempt to come as close as possible to true consumer valuation (Voelckner, 2006) . 2 whether such a commitment is not required (hypothetical WTP). The former requires consumers to pay the declared price or the price of the chosen product. Experimental auctions are typical examples. Regarding the latter, there is no financial consequence for the participants. Consumers who declare their WTP in a hypothetical context avoid any obligation to purchase. The most popular methods for measuring hypothetical WTP are CV and conjoint analysis (Voelckner, 2006) .
Whatever the chosen technique is for measuring WTP, the primary objective is for it to be incentive compatible. That is to say, its dominant strategy would truthfully reveal the real value that the product has for the consumer. In this sense, one of the greatest concerns regarding CV is its lack of incentive compatibility in the sense that there is not a dominant strategy to bid truthfully (Wertenbroch & Skiera, 2002) . On the contrary, experimental auctions are considered incentive compatible since the commitment to pay real money creates an incentive to truly reveal the reservation price.
However, no method is completely precise. Many studies have shown that both direct and indirect approaches can generate inaccurate results for various psychological and technical reasons (e.g., Miller et al., 2011) . According to these authors, both approaches measure consumers' hypothetical, rather than actual, WTP and thus can generate a hypothetical bias, which economics literature defines as the bias induced by the hypothetical nature of a task.
Studies carried out until now supply evidence that hypothetical WTP is substantially greater than actual WTP (Neill et al., 1994) . For example, List & Gallet (2001) used evidence from a meta-analysis and found that on average subjects overstate their preferences by a factor of about 3 in hypothetical settings. In contrast, Murphy et al. (2005) found a median ratio of hypothetical to actual value of only 1.35. Concretely, CV has been criticised for overestimating WTP and consequently the demand for new products (Blumenschein et al., 1998) ; many times the prices and levels of demand subsequently obtained have been considerably lower than the ones predicted (Grunert et al., 2009) . In this sense, experimental auctions, although not problem-free (we will discuss in more detail later), are preferred by some researchers since they use real money and therefore, they overcome the hypothetical bias of the CV.
In the specific context of food literature some papers compare WTP methods: Johannesson et al. (1997) compared an open-ended hypothetical WTP question and a second-price auction for a box of chocolate and they could not reject the null hypothesis of no difference in the mean WTP between the groups. WertenIn this paper, two commonly used elicitation mechanisms will be compared to measure WTP: contingent valuation (CV) and the experimental auctions (EA). The former belongs to the so-called hypothetical methods which do not require a monetary commitment by the participants; and the latter, to the methods that measure actual WTP, which do require it. The product chosen was traditional tomato varieties, with the desire to expand the studies that compare WTP methods in a food context, and specifically in the fresh fruit and vegetable sector.
Food/agribusiness managers and researchers can use the outcomes of our study to better understand how choice of WTP elicitation mechanisms can significantly influence WTP estimates, which can then be used to make informed product adoption and optimal pricing decision.
The general objective was to compare WTP results from a CV survey to an experimental auction. Therefore, a series of indicators were determined: (1) the percentage of individuals willing to pay the same as the reference price or more, (2) the mean price obtained for the whole of individuals as well as for the segment that is willing to pay the same as the reference price or more and (3) several hedonic price functions that relate the obtained price to various socioeconomic characteristics of the participants. These indicators were determined for traditional tomatoes after tasting, and under the assumptions that have been grown locally and organically.
Material and methods

An overview of willingness to pay measurement methods
An initial classification of the methods for measuring WTP is whether they do so directly or indirectly. Direct methods directly ask consumers their WTP for a product, as for example in CV. Direct methods are commonly criticized because of the hypothetical nature of the questions and the fact that the actual behaviour is not observed. Literature on preference evaluation usually refers to these methods as stated preference techniques (Adamowick et al., 1994) . In the indirect or revealed preference methods, as for example the conjoint analysis, WTP is calculated from consumer choices among several product alternatives (Miller et al., 2011) .
Another usual classification of the methods for determining consumer WTP depends on whether a real economic commitment is required of the participants, for example with real purchases (real WTP), or 3 Comparing hypotethical versus non-hypothtical WTP methods in a food context Another critical point is the difficulty in understanding the auction procedure (Kagel & Levin, 1993) . Staging a trial auction with a product not belonging to the experiment attempts to solve this (Umberger et al., 2002; Alfnes & Rickertsen, 2003; Martínez-Carrasco et al., 2006) .
There are several auction mechanisms, all with advantages and inconveniences . In agricultural economics the applications of experimental auctions to various problems are increasing (Jaeger et al., 2004) . In Brugarolas et al. (2009) , there is a compilation of several applications of experimental auctions to food products. Some research papers compare different auction mechanism in a food context. For example, De Groote et al. (2011) used both Vickrey and BDM auctions to quantify maize consumers' preference for fortified maize in Western Kenya; Elbakidze et al. (2013) used three types of auction mechanism: second-price, random n th -, and incremental second-price auctions to elicit WTP for humane animal care-certified dairy products; Depositario et al. (2014) examined the effect of the cash endowment level on bidding behavior under the second price auction and the random n th price auction. In the specific case of tomatoes, Chen et al. (2015) develop recently a BDM auction experiment to determine consumers' WTP for tomatoes carrying different organic labels.
The contingent valuation method
Contingent valuation is a survey-based approach that attempts to create a hypothetical market for a good or service by constructing a scenario in which survey respondents indicate the amount of money they would pay to hypothetically acquire the good or service described in the questionnaire (Mitchel & Carson, 1989) . Although the CV method has been traditionally used to determine the value of goods that have no established private market, such as environmental goods, its use has been extended to other applications, such as to analyse WTP a premium price for an added value feature of a product, such as organic food (Loureiro & Hine, 2002; Batte et al., 2007; Mesías et al., 2012) , and to avoid the potential risk from the consumption of certain foods (Weaver et al., 1992; Buzby et al., 1995) . It is one of the most used method to measure WTP in empirical studies because it is an inexpensive, flexible tool and easier to implement than other experimental methods. But it also has downsides, such as overestimation of true WTP, large differences between WTP and willingness to accept, discrepancy depending on the familiarity with the good, inconsistencies between closed-ended and open-ended responses, and vulnerability to sample and question format bias (Lee & Hatcher, 2001; Hausman, 2012 Silva et al. (2007) to measure consumers' WTP for novel products (grapefruit), reporting that the hypothetical WTP values are significantly higher than the non-hypothetical WTP values. Ding et al. (2005) conducted a study to compare hypothetical choice conjoint, hypothetical CV, or stated-price method; and their corresponding incentivealigned versions. The context they used was Chinese dinners and they found strong evidence in favor of incentive-aligned choice conjoint analysis and therefore suggest conjoint practitioners to consider conducting studies in realistic settings using incentive structures.
However, Grunert et al. (2009) did not find differences between the use of CV and experimental auction, and between the use of real vs. game money. They hypothesized that dealing with a low-priced consumer good may play a role in these results.
More recently, Pomarici & Vecchio (2014) compared hypothetical and non-hypothetical auctions to obtain wine drinkers' WTP and they found that WTP in the hypothetical auctions range from 58% to 63% more than WTP in non-hypothetical auctions.
Experimental auctions
Experimental auctions have become an important technique to determine consumers' WTP as an alternative to CV methods, which have been criticised for hypothetical bias (List, 2003) , although they are also important to identify consumers' preferences (Noussair et al., 2004; Poole et al., 2007) . The principal advantage of experimental auctions is that a real product and real money are used. Therefore, the dominant strategy of truthful bidding and the commitment of real money create an incentive to truthfully reveal reservation prices (Voelckner, 2006) .
However, this method also bears disadvantages, such as higher costs than CV, geographical or regional restrictions on samples and, thereby, non-representativeness of the sample, bias caused by participation payments, artificial settings of experiments that induce discrepancies between behaviours in the lab and in real life and the gambling behaviour developed by respondents competing and trying to win the auction (Lee & Hatcher, 2001; Voelckner, 2006) . 4 hardly feel attracted to auctions in which they have no possibility of winning (Shogren et al., 2001 ). An n th price auction is run as follows: participants make their bids anonymously and secretly. The auctioneer collects them and puts them in order from the highest to the lowest, assigning them a number in order from 1 to n, where n is the number of participants. To choose the winner of the auction, the auctioneer extracts a number from 1 to n-1 at random. The number (k) extracted indicates the price at which the product will be auctioned. Winners of the auction are all the participants who had made a bid higher than k. By determining the winner though a random number, the winner is disconnected from his bid, so that bidders with low or moderate evaluations also have a good chance of obtaining the product.
Due to dealing with a quite complex procedure, a trial auction was carried out with a different product other than the key product of the experiment. The trial auction was conducted with a small bottle of water. Before the auction began, participants had to commit to purchase the product in the event of winning the auction, for which they signed a purchase contract. Once the auction began, participants had to bid for tomatoes after tasting and manipulating them (touching, smelling, etc.) . This was round 1. Then it was revealed that the tomatoes were produced locally (round 2). Finally the participants were informed that the tomatoes had been produced organically (round 3).
For the CV question a mixed format was chosen which began with a discrete question (binary or referendum) followed by an open-ended or continuous question. In the binary question they were asked whether or not they were willing to pay a determined premium price for one good in comparison with another. Independently of whether the answer was affirmative or negative, the second question asked what their maximum WTP for the good would be. In our case, this second question was followed by two more which asked what the maximum WTP would be if the tomato were of local origin (stage 2) and if the tomato were farmed organically (stage 3). The advantage of this formula lies in it being somewhat simpler for the respondent, even though it shares the majority of inconveniences of the starting point price. This price conditions the respondent who finally opts for a value (influenced by the one indicated in the question) which is not really the one he is thinking (Herriges & Shogren, 1996) . This case sometimes happens from trying to please the interviewer. To minimize the starting point bias, the sample was divided into four subsamples. A different starting point price was offered to each of the four. These guide prices came from applying a percentage (+10%, +25%, +50%, +100%) to the
Research design and data collection
The population that was the object of the study has been "regular salad tomato buyers, adults and residents of the province of Alicante (Eastern, Spain)" The choice of the sample was made following the nonprobability convenience sampling procedure called snowball sampling (Bailey, 1994) . To recruit participants, an email was sent to all staff of the University Miguel Hernández (Elche, Eastern Spain), including students, administration and services staff, lecturers and researchers, while urging to invite family and friends with the aim of obtaining a sample as much heterogeneous as possible. Two were the eligible criteria to participate: to reside in the province of Alicante and be tomato buyer. Participation in the sessions was gratified with 10 €.
Sessions were conducted in the month of July, 2010 in four different locations around the province of Alicante. A total of 210 participants were recruited who were randomly assigned to the auction or the CV experiment. A total of 20 group sessions were carried out with a number of participants per session between 8 to 12 and lasting from 20 to 45 minutes. Two varieties of tomato were used: 'Muchamiel' and 'De la Pera'. Both are traditional landraces originated in Alicante (Eastern of Spain), that is, in the area of studio. For each of the varieties two types of tomato were available: tomatoes purchased in traditional stores, and tomatoes grown ad hoc for a breeding project. The tomatoes we used as reference were store-bought tomatoes and tomatoes for which participants had to bid were grown tomatoes.
Unidentified tomatoes were shown to the participants in both types of sessions. The only information offered in stage 1 was a reference price for the reference tomatoes varying from 2.80 €/kg to 3 €/kg. These prices were obtained through commercial observation at several usual shopping establishments for fruit and vegetables during the week that the experiments were conducted. The tomatoes were available both in whole fruits and pieces for tasting and participants could touch, smell and taste the product before submitting their WTP. Thus, one of the requisites of CV was satisfied that requires interviewees to be familiarised with the product (Cummings et al., 1986; Bateman & Turner, 1993) . Because of its nature, the auction also requires the presence of the real product. In stages 2 and 3 we revealed the local origin and the organic grown of the tomatoes respectively. Next, both experimental procedures are specified in detail.
The auction chosen for this study was the random n th price auction whose advantage as opposed to others is that it involves off-margin bidders, that is, those whose preferences are relatively low or moderate, who 5
Comparing hypotethical versus non-hypothtical WTP methods in a food context priori in which type of experiment they were going to participate. As can be seen on Tables 1 and 2 , the profiles of both samples were very similar. Although the mere observation of the data seems to indicate some differences, a one-way ANOVA test determined that they were insignificant. Only two variables were significantly different between both samples. In the auction experiment there was a significantly higher percentage of individuals who buy tomatoes in traditional vegetable shops and the price paid for the latest purchase of tomatoes was significantly higher among participants of the CV experiment.
Direct results on willingness to pay
In the first place, the percentage of participants who were willing to pay at least the reference price in each of the experimental conditions was determined. The results are shown on Table 3. In the case of the auction, reference price. Once the results were obtained, the inexistence of bias in the guide price was verified through several parametric and non-parametric tests for comparing means, so that the data from the four subsamples could be considered aggregated.
After finishing each session, respondents filled out a questionnaire which asked for their socioeconomic data and some questions about their tomato purchasing and consumption habits. Tables 1 and 2 show the profile of the participants from both experiments according to their socioeconomic traits and tomato purchasing habits.
Results
Profile of the sample
As mentioned above, participants were randomly assigned to one of the experiments without knowing a the percentage of participants willing to pay the same or more than the reference price was around 20% in the first two stages, increasing to 30% and to 26% respectively when informed that both the Muchamiel and the De la Pera cultivars were organic. These percentages were much higher in the case of the CV. In the first two stages, they were situated around 40% and up to 47% in the case of the Muchamiel of local origin and increased to 65 and 55% respectively when the organic characteristic of the tomatoes was revealed. That is, the CV method shows between 16 and 35% more individuals willing to pay a premium price.
On Table 4 the mean WTP is shown in the three stages for each experiment. The results were calculated for the whole of the individuals on the one hand and for the segment that is willing to pay at least the reference price on the other. The mean WTP in the auction, considering the whole of the individuals, was situated between 1.90 and 2.13 €/kg (depending on which tomato and on the stage). These same results obtained through the CV were situated between 2.54 and 3.21 €/kg. In all the cases, the mean differences were statistically significant. This test was performed through one-way ANOVA. When the segment willing 7
Comparing hypotethical versus non-hypothtical WTP methods in a food context to pay at least the reference price was considered by itself, the mean WTP in the auction varied between 3.06 and 3.29 €/kg. In the case of the CV this mean WTP varied between 3.56 and 3.88 €/kg. Again, the mean differences were statistically significant. Nonetheless, it must be taken into consideration that the price paid in the latest tomato purchase by those who participated in the CV was significantly higher than by those who participated in the auction, which may have influenced these results.
Hedonic price analysis
Lastly, several hedonic price models were estimated for WTP obtained by both types of tomato in each stage and in each experimental condition according to a series of socioeconomic variables and tomato consumption habits asked in the survey. Definitions of the dependent variables are shown on Table 5 . Table 6 shows the codification of the independent variables that were used in the hedonic price equation. The "price paid for the latest purchase" is a continuous variable and is measured in €/kg. The other variables are dummy variables codified as 0 and 1 where 1 represents the case under consideration and 0, any other case. The stepwise method was used to estimate the regression. This method directly includes the variables that have a coefficient of significance below 0.05 or 0.10.
The coefficients and the goodness of fit obtained for each model are shown on Table 7 for Muchamiel tomato and on Table 8 for De la Pera tomato. In the models estimated for the Muchamiel variety, the price paid for 1 kg of tomatoes in the latest purchase was a significant variable and directly proportional to WTP. In all of them, the coefficient of this predictor varied between 0.3 and 0.5.
Another significant variable in all the models was the student variable. Nevertheless, the fact is conspicuous that in the models obtained from the CV, this variable has a positive coefficient, while in the ones obtained from the auction, the coefficient has a negative sign. Perhaps this fact can be explained by the hypothetical or non-hypothetical characteristic of the techniques used.
One variable that seemed significant in the models obtained from the CV was income. In the first case, the fact of having incomes lower than 1000 € was negatively related to WTP for the Muchamiel tomato. In the next two cases, the fact of having incomes between 1000 and 2000 € was positively related to WTP for the local and for the organic tomato.
In the case of the auction, the fact of having a primary education was negatively related to WTP for the Muchamiel tomato of local origin and from organic farming.
In the De la Pera tomato (Table 8) , the price paid for 1 kg of tomatoes in the latest purchase was also a significant variable and directly proportional to WTP. It might be pointed out that the coefficient assigned to this variable is very similar in all the equations, around 0.4.
In the three models obtained from the CV, incomes between 1000 and 2000 € were positively related to WTP. In the first of these models, besides, the fact of 8 having a secondary education was positively related to WTP for De la Pera tomato. And WTP for organic De la Pera tomato was negatively related to purchasing tomato at street markets.
In the auctions only one additional significant variable emerged. This variable turned out to be that of the student, which was negatively related to WTP, similarly to what happened with the Muchamiel tomato.
Discussion
The choice of the most adequate method to determine consumer WTP and therefore to discover the true valuation that they confer to products can guide business managers in making optimal pricing decisions. This paper aims to contribute empirical results by comparing two methods that measure consumer WTP in a food context. Comparing hypotethical versus non-hypothtical WTP methods in a food context on WTP, such as income and work activity, concretely the situation of the student. They would be the variables to control in these studies since they would provide important changes in the mean price obtained, depending on the method used. This is important in the case of the second variables, since much research uses students for samples due to ease of access. The paper identifies several variables which are related to WTP for tomatoes, such as the price paid for 1 kg of tomatoes in the participants' most recent purchase, income or being a student or not. Some practitioners might be able to make inferences from that.
The R 2 statistic is somewhat low in some models, especially in those obtained for De la Pera tomato from the auctions. However, R 2 s close to 0.3 or higher are similar to those obtained in other hedonic price models for fresh products (Melton et al., 1996; McConnell & Strand, 2000; Huang & Lin, 2007) . Nevertheless, the purpose of this study is not so much to find variables that explain willingness to pay as to compare the results obtained by both techniques. However, our study has certain limitations when generalising results due to the non-probabilistic sampling. Therefore it is necessary to continue researching in this field with the purpose of developing adequate methods for measuring willingness to pay.
Our results seem to confirm previous studies which state that a hypothetical method such as CV gives higher results about WTP than a method that requires a real commitment to purchase the product, like the experimental auction (Neill et al., 1994; Voelckner, 2006) . In our case, WTP in the CV method range from 17% to 50% more than WTP in the experimental auction. Other authors have found wider ranges such as Pomarici & Vecchio (2014) who found that WTP in hypothetical auctions range from 58% to 63% more than WTP in non-hypothetical auctions. Kaneko & Chern (2004) also found evidence about a large hypothetical bias of more than 50%. Burchardi et al. (2005) concluded that WTP from a hypothetical CV setting is biased upwards when compared with the experimental setting and they suggested designing surveys which allow for an identification of subjects who are more prone to be affected by hypothetical bias than others.
In our work, the hypothetical bias is particularly relevant in reference to the percentage of individuals willing to pay a premium price, which is quite higher in the CV. Nevertheless, we must be more cautious in reference to the differences found in the WTP obtained through one method or the other since the samples differed in the price paid for the latest purchase of tomato.
In the estimated hedonic price functions, the price paid for tomatoes in the latest purchase was a significant variable, directly related to WTP and having similar weight in all the models, those obtained from the auction as well as those obtained from CV. The most important difference found between the models obtained from auctions and those obtained from CV was that in the latter, average household incomes appeared as a significant variable which were positively related to WTP with the exception of CV1 for Muchmiel tomato.
Another variable that had prominence in the models obtained in Muchamiel tomato was the student variable, since it is directly related to WTP in CV and indirectly in auctions. The explanation found for this fact perhaps lies in the hypothetical vs. the real characteristic of the methods. For, when WTP is attempted to be manifested without any monetary commitment, students bid high, while when a real commitment to purchase is required, they preferred to bid low.
Besides, it could be seen through the estimated hedonic price models that this variable directly influences consumer WTP. In fact, if this were the only influential variable, we could consider both techniques as comparable and could explain the different mean WTPs obtained in our results.
Nevertheless, the estimated hedonic price functions have revealed that other variables can have an influence
